2,2,4-Trimethylpentane-induced nephrotoxicity. I. Metabolic disposition of TMP in male and female Fischer 344 rats.
2,2,4-Trimethylpentane (TMP), a component of unleaded gasoline, causes nephrotoxicity in male, but not in female, rats. In the present study, male and female Fischer 344 rats were treated with a single oral dose of [14C]TMP (4.4 mmol/kg; 2 microCi/mmol). Radiolabeled material in kidney, liver, and plasma was determined at 4, 8, 12, 24, and 48 hr after dosing. Maximum concentration of TMP-derived radioactivity in kidney, liver, and plasma of male rats was found after 12 hr (1252, 1000, and 403 nmol eq/g, respectively), whereas those measured in females were found after 8 hr (577, 1163, and 317 nmol eq/g, respectively). A selective retention of the TMP-derived radiolabel in the kidneys of male rats was noted when peak tissue concentration was expressed as a percentage of administered dose. Kidney concentrations of TMP-derived radiolabel increased in a nonlinear, but dose-dependent, manner; the kidney to plasma ratio was greater at low doses than at higher doses. Increased retention of radiolabel material in the kidney was associated with a significant increase in renal concentration of the male-rat-specific protein, alpha 2u-globulin, 24 and 48 hr after TMP administration. Total radioactivity collected in urine 48 hr after TMP administration was similar in males and females (32 and 31% of dose). Identification and quantitation of the urinary metabolites of TMP showed that both male and female rats metabolize TMP via the same pathway and at a similar rate. Female rats, however, excreted more conjugates of 2,4,4-trimethyl-2-pentanol in urine than males. 2,4,4-Trimethyl-2-pentanol was the major metabolite present in the male rat kidney, but was absent in the female rat kidney. The renal retention of 2,4,4-trimethyl-2-pentanol appears to account for the delayed clearance observed in the disposition of [14C]TMP-derived radiolabel. Based on the concomitant accumulations in renal alpha 2u-globulin concentration and renal 2,4,4-trimethyl-2-pentanol concentration, an association is speculated between these two components. The male-rat-specific accumulation of 2,4,4-trimethyl-2-pentanol may therefore reflect the accumulation of a "metabolite-alpha 2u-globulin" complex. This may be relevant to the male-rat-specific nephrotoxicity produced by TMP.